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WHAT IS CLAIMED IS: 

1* An array of oligonucleotide probes immobilized on a 
solid support, the airpay comprising at least two sets of 
oligonucleotide probes, 

(1) a first brobe set comprising a plurality of 
probes, each probe comprising a segment of at least three 
nucleotides exactly complementary to a subsequence of a reference 
sequence, the segment including at least one interrogation 
position complementary to \a corresponding nucleotide in the 
reference sequence , 

set comprising a corresponding 
■irst probe set, the corresponding 
probe in the second probe sdt being identical to a sequence 
comprising the corresponding probe from the first probe set or 
a subsequence of at least three nucleotides thereof that includes 
the at least one interrogation position, except that the at least 
one interrogation position is ocdaipied by a different nucleotide 
in each of the two corresponding probes from the first and second 
probe sets ; 

wherein the probes in the\ first probe set have at least 



(2) a'^ second probe 

\ \ 
probe f or^ each probe in the 



corresponding to each 
ference sequence; 
contain a complete set 



LS from a CFTR gene. 



three interrogation positions respei 
of three contiguous nucleotides in 

provided that the array df 
of probes of a given length; 

wherein the reference set 
2. An array of oligonucleotide^ probes immobilized on a 
solid support, the array comprising \ at least four sets of 
oligonucleotide probes, 

(1) a first probe set compVising a plurality of 
probes, each probe comprising a segment of at least three 
nucleotides exactly complementary to a subsequence of a reference 
sequence, the segment including at least one interrogation 
position complementary to a correspondinig nucleotide in the 
reference sequence , 

(2) second, third and fourth \ probe sets, each 
comprising a corresponding probe for ach probe in the first 
prob s t, the probes in the second, third ana fourth probe sets 
being identical to a sequence comprising the corresponding probe 
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from th first prbb set or a subsequence of at least three 
nucleotides thereofXthat includes the at least one interrogation 
position, except that the at least one interrogation position is 
occupied by a difrerent nucleotide in each of the four 
corresponding probes firom the four probe sets; 

provided the\ array lacks a complete set of probes of 
a given length; 

wherein the re^e^rence sequence is from a CFTR gene. 
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3. The oligonucleotide array of claim 2, further 
comprising a fifth probe sdt comprising a corresponding probe for 
each probe in the first prdJDe set, the corresponding probe from 
the fifth probe set being iqpntical to a sequence comprising th 
corresponding probe from the\ first probe set or a subsequence of 
at least three nucleotides thereof that includes the at least one 
interrogation position, e^toept that the at least on 
interrogation position is deleifed in the corresponding probe from 
the fifth probe set. 
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4. The oligonucleotidjb \ atray of claim 2, further 
comprising a sixth probe set cAmrtrflsing a corresponding probe for 
each probe in the first probe ,\ the corresponding probe from 
the sixth probe set being identickl to a sequence comprising the 
corresponding probe from the f irstt probe set or a subsequence of 
at least three nucleotides thereof ithat includes the at least one 
interrogation position, except thau an additional nucleotide is 
inserted adjacent to the at least one interrogation position in 
the corresponding probe from the fiist probe set. 

5. The array of claim 2, wherddn the first probe set has 
at least three interrogation positions Respectively corresponding 
to each of three contiguous nucleqtides in the reference 
sequence . 



1 6. The array of claim 2, wherein ythe first probe set has 

2 at least 50 interrogation positions respectively corresponding 

3 to each of 50 contiguous nucleotides in t^e reference sequence. 
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1 7. The oligonucleotide array of claim 2, wherein the array 

2 has between 100 and rpO,000 probes. 

1 8. The oligonualeotide array of claim 2, wherein the 

2 probes are linked to the support via a spacer. 

1 9. The oligonucleotide array of claim 2, wherein the 

2 segment in each probe oA the first probe set that is exactly 

3 complementary to the subsemience of the reference sequence is 9- 

4 21 nucleotides. \ 

1 10. The oligonucleotide array of claim 2, wherein each 

2 probe of the first probe set consists of the segment that is 

3 exactly complementary to tke subsequence of the reference 

4 sequence. \ 

1 11. The oligonucleotide Wrray of claim 2, wherein the 

2 probes in the second, third and\fourth probe sets are identical 

3 to the corresponding probe from thp-^^rst probe set except that 

4 the at least one interrogation position is occupied by a 

5 different nucleotide in each of j the If our corresponding probes 

6 from the four probe sets. VaX \ 

1 12. An array of oligonucleotide probes immobilized on a 

2 solid support, the array comprising \at least one pair of first 

3 and second probe groups, each group comprising a first and second 

4 sets of oligonucleotide probes as defined by claim 1; 

5 wherein each probe in the fiirst probe set from the 

6 first group is exactly complementary to\a subsequence of a first 

7 reference sequence and each probe in thetfirst probe set from the 

8 second group is exactly complementary tb a subsequence from a 

9 second reference sequence. \ 

1 13 . The array of claim 12 , wherein Vthe second reference 

2 sequence is a mutated form of the first reference sequence. 

1 14. The array of claim 12, wherein each group further 

2 comprises third and fourth probe sets, e^ch comprising a 
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3 corresponding prob^ for each prob in the first probe set, the 

4 probes in the seconfl, third and fourth probe sets being identical 

5 to a sequence comprising the corresponding probe from the first 

6 probe set or a subsequence of at least three nucleotides thereof 

7 that includes the interrogation position, except that the 

8 interrogation position is occupied by a different nucleotide in 

9 each of the four corresponding probes from the four probe sets. 

1 15. The array of \ claim 14 that comprises at least forty 

2 pairs of first and second probe groups, wherein the probes in the 

3 first probe sets from tne first groups of the forty pairs are 

4 exactly complementary to ajubsecjuences from forty respective first 

5 reference sequences. 
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a perfectly matched pr 
three nucleotides exactly 



r ef er ence sec[uence ^ 



the 



interrogation positions res 
of nucleotides in the referen 

for each interrogation 
each identical to a sequence 
probe or a subsequence of at 



16. A block of oligonucleotide probes immobilized on a 
solid support, comprising: 

e comprising a segment of at least 
lementary to a subsequence of a 
ent having a plurality of 
ively corresponding to a plurality 
sequence , 

ition, three mismatched probes, 
tmprising the perfectly matched 
east three nucleotides thereof 
including the plurality of interrogation positions, except in the 
interrogation position, which \is occupied by a different 
nucleotide in each of the threfe mismatched probes and the 
perfectly matched probe; 

provided the array lacks a com]J(lete set of probes of a given 
length; 

wherein the reference sequence \is from a CFTR gene. 

17. The array of claim 16, wherein the segment of the 
perfectly matched probe comprises 3-20 interrogation positions 
corresponding to 3-20 r spective nucleotides in the reference 
sec^ience . 
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1 18. An arriy of probes immobilized to a solid support 

2 comprising at least two blocks of probes, each block as defined 

3 by claim 16, a firist block comprising a perfectly matched probe 

4 comprising a segment exactly complementary to a subsequence of 

5 a first reference \ sequence and a second block comprising a 

6 perfectly matched\ probe comprising a segment exactly 

7 complementary to a sipbsequence of a second reference seq[uence. 

19. The array tof claim 18, wherein the first reference 
sequence is from a wildtype CFTR gene and the second reference 
sequence is from a mutant CFTR gene. 

1 20. The array o^ claim 18, comprising at least 10-100 

2 blocks of probes, each\ comprising a perfectly matched probe 

3 comprising a segment exactly complementary to a subsequence of 

4 at least 10-100 respective reference sequences: 



1 21. An array of oligonucleotide probes immobilized on a 

2 solid support, the array camprising at least four probes: 

3 a first probe comprisimg m^t and second segments, each of 

4 at least three nucleotides kitd ifexactly complementary to first and 

5 second subsequences of a ^reference sequence, the segments 

6 including at least one interrogation position corresponding to 

7 a nucleotide in the reference\ sequence, wherein either (1) the 

8 first and second subsequences are noncontiguous, or (2) the first 

9 and second subsequences are contiguous and the first and second 

10 segments are inverted relative toy the complement of the first and 

11 second subsequences in the reference sequence; 

12 second, third and fourth probes, identical to a sequence 

13 comprising the first probe or a sMibsequence thereof comprising 

14 at least three nucleotides from each of the first and second 

15 segments, except in the at least V^e interrogation position, 

16 which differs in each of the probes,. 

17 provid d the array lacks a comple^te set of probes of a given 

18 length; 

19 wherein the r ference sequence isXfrom a CFTR gene. 



112 



1 22. A method 1 of comparing a target nucleic acid with a 

2 reference sequence! comprising a predetermined sequence of 

3 nucleotides, the method comprising: 

4 (a) hybridizing a sample comprising the target nucleic 

5 acid to an array of ovLigonucleotide probes immobilized on a solid 

6 support, the array comprising: 

7 (1) a firWt probe set comprising a plurality of 

8 probes, each probe comprising a segment of at least three 

9 nucleotides exactly complementary to a subsequence of the 

10 reference sequence, \the segment including at least one 

11 interrogation position complementary to a corresponding 
Hi 12 nucleotide in the reference sequence, wherein the reference 
m 13 sequence is from a CFTRygene; 

M 14 (2) a second \ probe set comprising a corresponding 

yi 15 probe for each probe in the first probe set, the corresponding 

16 probe in the second probe set being identical to a sequence 

17 comprising the corresponding probe from the first probe set or 
CI 18 a subsequence of at least tliree nucleotides thereof that includes 
y? 19 the at least one interrogation position, except that the at least 
Hi 20 one interrogation positiprrn:^--Qccupied by a different nucleotide 
M 21 in each of the two corresponclimg probes from the first and second 

^ 22 probe sets; V..^^^ \ 

23 wherein, the prob6s\ in the first probe set have at 

24 least three interrogation positions respectively corresponding 

25 to each of at least three nuclteotides in the reference sequence, 

26 and \ 

27 (b) determining which probes, relative to one another, in 

28 the first and second probe sdtts specifically to the target 

29 nucleic acid, the relative specific binding of corresponding 
3 0 probes in the first and second probe sets indicating whether a 

31 nucleotide in the target sequenceXis the same or different from 

32 the corresponding nucleotide in tne reference sequence. 



1 23. Th method of claim 22, \J(herein the determining step 

2 comprises : \ 

3 (1) comparing th relative specific binding of two 

4 corr sponding probes from the first and second probe s ts; 
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(2) assitoning a nucleotide in the target sequence as 
the complement of tn interrogation position of th probe having 
the greater specif ia binding; 

(3) repeating (1) and (2) until each nucleotide of 
interest in the target sequence has been assigned. 



1 24. The method tof claim 22, wherein the array further 

2 comprises third and fourth probe sets, each comprising a 

3 corresponding probe foi\ each probe in the first probe set, the 

4 probes in the second, third and fourth probe sets being identical 

5 to a sequence comprising\ the corresponding probe from the first 

6 probe set or a subsequence of at least three nucleotides thereof 

7 that includes the at leafet one interrogation position, except 

8 that the at least one interrogation position is occupied by a 

9 different nucleotide in eAch of the four corresponding probes 

10 from the four probe sets ;\ and the determining step comprises 

11 determining which probes, relative to one another, in the first, 

12 second, third and fourth prtobe sets specifically bind to the 

13 target nucleic acid, the\ relative specific binding of 

14 corresponding probes in the first, second, third and fourth probe 

15 sets indicating whether a nucleotide in the target sequence is 

16 the same or different from tja:e^ nucleotide in the 

17 reference sequence. 
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method of claiirt\24, wherein the determining 



itive specific binding of four 
:st, second, third and fourth 



25. The 
comprises: 

(1) comparing the re] 
corresponding probes from the f: 
probe sets; 

(2) assigning a nucleol 
the complement of the 
the greatest specific binding; 

(3) repeating (1) and (i^ until each nucleotide of 
interest in the target sequence has peen assigned, 



interrogation) 



de in the target sequence as 
position of the probe having 



1 26. A method of comparing a target nucleic acid with a 

2 reference sequence comprising a pri^determined sequence of 

3 nucleotides, the method comprising: 
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4 (a) hybJ-idizing the target nucleic acid to an array 

5 of oligonucleotide \probes immobilized on a solid support, the 

6 array comprising: 

7 a perfectly mat3(ched probe comprising a segment of at least 

8 three nucleotides emctly complementary to a subsequence of a 

9 reference sequence, \ the segment having a plurality of 

10 interrogation positions respectively corresponding to a plurality 

11 of nucleotides in the Reference sequence, wherein the reference 

12 sequence is from a CFTR gene; 

13 for each interrogation position, three mismatched probes, 

14 each identical to a sequence comprising the perfectly matched 

15 probe or a subsequence \of at least three nucleotides thereof 

16 including the plurality of interrogation positions, except in the 

17 interrogation position, \ which is occupied by a different 

18 nucleotide in each of t\ie three mismatched probes and the 

19 perfectly matched probe; 

20 (b) for each interrogation position, 

21 (1) comparing tMe relative specific binding of the 

22 three mismatched probes and \tJ>erTJe3:;f ectly matched probe; 

23 (2) assigning a imcleotide in the target sequence as 

24 the complement of the intertog^a^on position of the probe having 

25 the greatest specific bind J 

1 27. The method of claim 2^, wherein the target sequence has 

2 an undetermined substitution relative to the reference sequence, 

3 and the method assigns a nucleotide to the substitution. 

1 28. A method of comparing a target nucleic acid with a 

2 reference sequence comprising a\ predetermined sequence of 

3 nucleotides, the method comprising: 

4 hybridizing the target sec^uence to the array of claim 

5 19; 

6 determining which probes in\the first group, relative 

7 to one another, hybridize to the target sequence, the relative 

8 specific binding of the probes indicating whether the target 

9 sequence is the same or different frdsp the first reference 
10 sequence; 
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11 d termininig which probes in th second group, relative 

12 to one another, hybridize to the target sequence, the relative 

13 specific binding of Whe probes indicating whether the target 

14 sequence is the saiiie\ or different from the second reference 

15 sequence. \ 

1 29. The method ofiLclaim 27, wherein the hybridizing step 

2 comprising hybridizing uke target sequence and a second target 

3 sequence to the array I ami the relative specific binding of the 

4 probes from the first vgroup indicates that the target is 

5 identical to the first reference sequence, and the relative 

6 specific binding of the pirobes from the second group indicates 

7 that the second target sequence is identical to the second 

8 reference sequence. \ 

1 30- The method of claiA 29, wherein the first and second 

2 target sequences are heterozyqous alleles. 




